HYPOTHESIS
MODELING METHOD
A speech cycling task (Cummins & Port 1998) was conducted to measure rhythmic timing; electromagnetic articulometry was used to measure intergestural timing.
Speech cycling task. Subjects repeat a phrase with two stressed syllables (e.g. take on a spa) in time to a two-tone metronome pattern--cf. Fig. 1 (a). After 12 repetitions of the phrase, the metronome fades out and subjects continue with the same rhythm. 5 metronome patterns were used, which consisted of a H and L tone separated by 700 ms; durations of successive H tones (the phrasal period) were varied so that the L tone occurred at phases of Φ = 0.3, 0.4, 0.5, 0.6, and 0.7 of the phrasal period. Cummins & Port (1998) observed harmonic timing effects with this paradigm, whereby produced phases deviated toward the nearest low-order integer ratios 1/3, 1/2, and 2/3, and variability in produced phase was higher for target phases further from these harmonic ratios--cf. Fig. 1 (b) .
Rhythmic timing dependent variable. The produced phase, φ, is defined as the interval between the p-centers of the stressed syllables take and spa, divided by the interval between successive p-centers of take-cf. Fig. 2 (a) .
Rhythmic timing and intergestural timing were more variable in the more difficult rhythmic conditions.
The majority of subjects exhibited greater rhythmic variability in the less harmonic (more difficult) target rhythm conditions Φ 0.3, 0.4 and Φ 0.6, 0.7 than in Φ 0.5 , especially without the metronome:
For most subjects, intergestural timing was more variable in the more difficult target rhythm conditions, with and without the metronome. Rhythmic variability and intergestural variability were significantly correlated. Stronger coupling between rhythmic systems decreases intergestural variability by counteracting noise-induced perturbations of relative phase.
1:3 frequency-locking induces more intergestural variability than 1:2 frequency-locking
